Novel tissue preparation method and cell-specific marker for laser microdissection of Arabidopsis mature leaf.
Laser microdissection (LMD) is a powerful tool to isolate pure cell populations from heterogeneous tissues. This system has been successfully used for animal research; however, the reports of its application to plant tissues remain limited. One of the challenges of LMD for plant material is the tissue preparation. Although cryosectioning is commonly used for animal tissues, this is not a desirable method for fragile plant material with large central vacuoles. While paraffin preparation provides high histological quality and stability, the procedure is highly time consuming and may result in degradation of molecules of interest. In addition, conventional fixation and paraffin preparation methods do not preserve the structural integrity of very delicate plant tissues such as mature Arabidopsis thaliana leaves. Here, we used the rapid microwave paraffin preparation method with no fixative for preparation of Arabidopsis leaf tissue for LMD. This method resulted in Arabidopsis leaf sections with excellent preservation of leaf internal structure as evidenced by well-defined vascular bundles, phloem, and chloroplasts, and expanded and rounded epidermal cells. RNA extracted from leaf epidermal and mesophyll cells was of sufficient yield and specificity to use in downstream applications such as microarray analysis of the amplified mRNA. We employed the mesophyll cell-specific molecular marker, chloroplastic carbonic anhydrase, and developed an epidermal cell-specific marker, the very-long-chain fatty acid-condensing enzyme, CUT1, to assess specificity of harvested Arabidopsis leaf cell types by reverse transcription polymerase chain reaction. The described method is also likely to be superior for the preparation of other fragile botanical tissue for LMD and downstream applications.